This article aims to provide nurses with an update of current best practice in caring for patients living with a diagnosis of myeloma. New targeted treatments for myeloma have resulted in extended survival for patients. However, with this extended survival are both disease and treatment related side effects that have a profound effect on patients' quality of life. Nurses play a key role in supporting patients to manage their illness and treatment, and promote an improved quality of life.
Introduction
Myeloma is a malignancy of the blood characterised by uncontrolled plasma cell proliferation (Palumbo et al 2011) . The illness is characterised by a variety of symptoms, including bone pain, fatigue, hypercalcaemia, renal insufficiency and reduced blood counts leading to anaemia, increasing infection risk and increased possibility of bleeding (Coleman et al 2011) .
Presenting signs and symptoms are generally vague and non-specific, which poses a challenge for early diagnosis and intervention. It is estimated that approximately 30% of new myeloma cases are diagnosed when patients present to the doctor with unrelated symptoms, such as fatigue and bone pain (George and Sadovsky, 1999) .
Fatigue, bone pain, recurrent infections and alteration in kidney function can lead to increased hospital visits for transfusions, antibiotics and fluids. This often have a severe impact on patients' quality of life. Quality of life is therefore at the forefront of management of myeloma. Nursing management of myeloma is challenging, requiring ongoing assessment, evaluation and review. Specialist nurses in particular, play a key role in the provision of on-going care and support to myeloma patients on their treatment journey.
Although myeloma remains incurable, advances in treatments over the past two decades has resulted in improved prognosis for patients, with about 50% of patients achieving a complete response (Engelhardt et al 2010) . However, because patients may require continuous long-term treatments to control their disease, a range of adverse events (AEs) can develop. Attention to these adverse events is essential, with early intervention to promote patients' QOL. In addition, because the median patient age at diagnosis is around 70 years with 37% of patients aged 75 years or over, the existence of co-morbidities adds to the risk of these adverse effects (Palumbo et al 2011) .
Time out 1
Pause for a moment and make a list of the tests that you have used locally to diagnose myeloma. Try to summarise how the age of the patient and any existing morbidities affected the diagnostic work undertaken.
Diagnosing myeloma
Myeloma can be difficult to diagnose because the symptoms are often vague. If myeloma is suspected many investigations need to be carried out including a bone marrow biopsy, skeletal survey, many different types of blood tests (serum protein electrophoresis (SPEP), beta 2 microglobulin) serum free light chains (SFLC), and kidney function tests. See Box 1 for a list of investigations required for diagnosis.
When the bone marrow aspirate is taken cytogenetics can be requested.
Cytogenetics (examining cell chromosomes), play a key role in the diagnosis, prognosis and treatment of myeloma (Jacobson et al 2012) . In myeloma, the presence or absence of certain chromosomal abnormalities helps classify a patient's risk status and knowing a patient's risk status helps reach a decision regarding a Return now to any patients that you remember and summarise the treatment options that were discussed with them. How were the options considered given the patient's existing health status and pre existing co morbidities?
Current treatment options for myeloma patients
There are a variety of treatment options used in the management of myeloma. The treatment choice is individualised to the patient's disease, performance status (Box 2) and transplant eligibility. Treatment options are also guided by Department of Health and NICE guidance (or local equivalent), drug licensing, financial issues and the patient's choice. (Oken et al 1982) ECOG PERFORMANCE STATUS* Grade ECOG The introduction of immunomodulatory drugs (IMIDs), thalidomide, lenalidomide and pomalidomide and proteasome inhibitors, bortezomib and carfilzomib have offered extended survival for patients being treated for myeloma (Harousseau 2012) .
Box 2 ECOG Performance Status
Evidence supports the use of drug combinations and all include steroid therapy.
Many treatment regimens are used; a sample of these are outlined in (Harousseau 2012) . Moreover, evidence also shows that triple combinations of thalidomide-bortezomib-dexamethasone results in the best CR rate either before or after autologous stem-cell transplantation (ASCT) when compared to double combinations of either thalidomide-dexamethasone (TD) or bortezomibdexamethasone (VD) (Harousseau 2012) .
Lenalidomide is effective in both newly diagnosed myeloma and relapsed/refractory myeloma (Quach et al 2012) . In addition, lenalidomide is better tolerated than thalidomide and is recommended for maintenance treatment (Harousseau 2012) . It is given as a single agent maintenance therapy or with low dose dexamethasone.
However, all patients on lenalidomide or thalidomide with dexamethasone also require antithrombosis prophylaxis (Rajkumar 2013 ).
Haematopoietic stem cell transplantation is also a treatment option for myeloma patients. Autologous stem cell transplantation (ASCT) involves transplantation of the patient's own stem cells that have been previously harvested. ASCT does not provide a cure but it provides prolonged event-free survival. Eligibility for autologous stemcell transplantation (ASCT) is an important early decision following diagnosis (Harousseau 2012) . Allogenic transplantation (from a healthy donor to the patient) remains a limited option and is not routinely considered, because it has been associated with excessively high rates of mortality (Shimoni et al 2010) . The decision to undergo ASTC is based on a patient's age, performance status, co-morbidities and patient preference (Muta et al 2013) . The timing of cell harvesting is also important because patients who receive multiple different treatments have poor harvesting; early harvesting after a few cycles of treatment is therefore advised. Patients are typically reassessed after four cycles of induction therapy before undergoing cell harvesting. After this point, patients can either have a transplant or delay transplant until first relapse and continue with induction therapy (Rajkumar 2013) . Notably, a very good partial response (VGPR) after induction therapy is an important prognostic factor in patients undergoing ASCT (Moreau et al 2011a) .
How long patients should remain on treatment is uncertain, and guidelines from a variety of sources (e.g. NICE guidance, drug manufacturers) are considered when reaching a decision. However, decisions also need to be individualised to each patient's needs, such as response and tolerance to treatments (Palumbo 2012 ).
Specialist haematology nurses play an important education role in the early stages of treatment, clarifying treatment issues raised by the patient's consultant physician and educating the patient on expected symptoms. General nurses also play an important role at this time, re-emphasising self-care measures to minimise the side effects of treatment and assessing for these side effects. 
Regimen Comments
Melphalan-prednisone Rarely used today without IMID except in frail elderly or palliative setting.
MP 
Time out 3
Look back at the myeloma treatments just outlined and identify what adverse effects patients can develop from these treatments. Thinking about patients that you have cared for, were any of the adverse effects especially challenging to manage? Try to summarise why.
Effects associated with myeloma and its treatment
Adverse effects (AEs) related to myeloma treatment are many. Common treatment related effects include myelosuppression and peripheral neuropathy (Mateos 2012) .
Myelosuppression
Chemotherapy can affect the bone marrow resulting in a reduction in the number of blood cells. Symptoms related to the disease or its treatments often correlate with the blood counts that are affected the most. A reduction in red cells will often lead to symptoms such as fatigue or shortness of breath. These symptoms can be improved by transfusions or using erythropoietin (NICE 2008 (Groeneveldt et al 2013) . patient education for these patients should be embedded in daily practice.
Many myeloma patients are on routine prophylaxis therapy such as antiviral and antifungal agents to prevent infections. In addition, patients receive prophylactic antibiotics where the treatment regime is considered high risk e.g. ASCT.
Furthermore, patients with hypogammaglobulinemia (low blood immunoglobulin levels) and recurrent infections may benefit from monthly intravenous immunoglobulin (Nucci and Anaissie 2009 ).
Vaccinations for influenza and pneumonia are also recommended, but may mount a poor response. Notably, varicella-zoster virus reactivation occurs in 10%-60% of patients treated with bortezomib. To prevent these reactivations, antiviral prophylaxis (e.g. acyclovir 500 mg twice daily) has been found effective (Vickrey et al 2009) .
Treatment regimens that include bortezomib may reduce platelet levels, resulting in an increased tendency to bruise or bleed. A transfusion of platelets may therefore be required, especially in the early stages of treatment when the treatment is beginning to take effect. However, a complicating factor with myeloma is the increased risk of venous thromboembolism (VTE) with the use of thalidomide and lenalidomide, requiring anti-thrombosis therapy (Alexander et al 2012).
Time out 4
Think about any tips you would give to patients who are worried about their blood counts.
There are some practical pieces of advice that specialist and clinic nurses can give patients about living with less than optimum blood counts. These include engaging in gentle physical exercise and being careful when planning activities to avoid anything too strenuous that may result in over-fatigue. Avoidance of any activities that might increase risk of bruising or bleeding is also important. Nurses should also regularly remind patients to be vigilant to any symptoms of excessive tiredness, infection or feeling unwell and report them immediately.
Time out 5
Treatment-related peripheral neuropathy is a main concern for myeloma patients.
Reflect on your knowledge of the signs and symptoms of PN and what information should be given to patients about treatment related PN.
Peripheral neuropathy
Peripheral neuropathy (PN) can occur because of myeloma or its treatment. Subcutaneous bortezomib is now recommended to minimise PN (Rajkumar 2012) , and there is a lower incidence and severity of PN if bortezomib is administered subcutaneously (Moreau et al, 2011b) . In addition, patient response to subcutaneous administration of bortezomib is comparable to intravenous bortezomib (Moreau et al 2011b) . It has also been shown that severe skin reaction can be avoided if the injection site is rotated around eight different sites in the abdomen and thigh, with equivalent serum concentrations on thigh and abdomen (Kamimura et al 2013) .
However, recent evidence suggests that the site of choice is the abdomen because a higher rate of injection site reaction occurs if given into the thigh, where there is less adipose tissue (Kamimura et al 2013) . Should a reaction occur at the injection site, early treatment with topical steroids is advised (Kamimura et al 2012) .
Nurses should also advise patients to eat a well-balanced diet comprising of fruit, vegetables, protein and carbohydrates (Miceli et al 2011) . And, although the evidence is limited, the International Myeloma Foundation Nurse Leadership Board recommends that myeloma patients should not take Vitamin C, alpha lipoic acid or green tea on the days they receive bortezomib therapy to avoid interference of bortezomib's activity (Miceli et al 2011) (these have been recommended to treat peripheral neuropathy).
Early identification of PN is important because it is reversible if guidelines on dose reduction are followed appropriately. Specialist nurses play an important role in assessing for the presence of PN among all myeloma patients, especially those with pre-existing PN in view of their higher risk of neurological damage (Delforge et al 2010) . However, there is no agreement on the best method of assessing PN and neuropathic pain (Mateos 2012 ). This is not surprising because of the subjective nature of patients' pain and numbness. Nevertheless, an 11-item neurotxicity assessment tool originally developed by Calhoun et al (2003) is a useful clinical assessment tool for nurses because of its ease of completion. (Figure 1 ). relapse. Up to 67% of patients report pain at diagnosis, although this may have been present for several months before (Kariyawasan et al 2007) .
At diagnosis, pain may be due to the disease process itself (predominantly from destructive bone disease, but occasionally from plasmacytomas [malignant plasma
cell tumours] directly affecting neural tissues). Later in the course of the disease, pain often arises as a side-effect of therapies, e.g. thalidomide or bortezomib neuropathy.
Pain related to bone disease causes significant morbidity and impacts on quality of life for myeloma patients. Pain affects patients' level of activity which in turn has a negative effect on performance status, mood and sleep (Coleman et al 2011) .
It is important that nurses ask patients about pain, as referral to occupational therapy or physiotherapy may be helpful alongside disease-directed therapy. Assessment of pain as well as pharmacological and nonpharmacological interventions for pain relief should be employed. Guidelines for pain management of multiple myeloma have recently been published (Snowden et al 2011) . Additionally, radiotherapy is effective for treating pain caused by bone lesions. Finally, all nurses caring for myeloma patients need to remain cognisant that pain accompanied by weakness and numbness to limbs may be present due to metastatic spinal cord compression. This is an oncologic emergency and requires rapid initiation of appropriate treatment to significantly improve patient outcome. Therefore, nurses should inform myeloma patients of the importance of reporting any back pain immediately.
Bone health
Most myeloma patients will develop osteolytic bone lesions because of the increased activity of bone osteoclasts without an equivalent activity in the bone generating cells, the osteoblasts. The most frequent sites of these lesions are the vertebrae (65%), ribs (45%), skull (40%), shoulders (40%), pelvis (30%) and long bones (25%) (Zamagni and Cavo 2012) . Skeletal involvement results in significant morbidity and pain for myeloma patients. Day to day independence is compromised and increased need for hospitalisation increases treatment costs.
Management of myeloma related bone disease is centred on management of the disease itself, and the use of the targeted therapies mentioned earlier all help reduce the risk of further bone disease and fractures (Miceli et al 2011) . The goals of treatment include symptom relief, minimising complications and preservation of patient functioning.
Radiation and surgical procedures can also be used to manage pain and reduce risk of fracture (Miceli et al 2011) . Ongoing developments in bone health for myeloma patients include investigations on the use of denosumab, a monoclonal antibody that is effective for pain and prevention of skeletal events (Peddi et al 2013) .
Bisphosphonate treatment plays a central role in managing myeloma (Kleber et al 2012) . Bisphosphonate drugs used include sodium Clodronate, Disodium
Pamidronate, Zoledronic acid and Ibandronic acid (Morris and Cruickshank 2010) . Clinic nurses who administer IV bisphosphonates need to be aware of OJN, clinical signs for OJN and its prevention and management (Morris and Cruickshank 2010) ( Table 2 ).
Time out 6
Early recognition of OJN is essential. Therefore nurses need to know its clinical signs.
Pause for a moment and write down the signs and symptoms of OJN in myeloma patients. Recommendations for the management of OJN include a dental evaluation and any required dental work before commencing long-term bisphosphonate treatment and effective oral care (Morris and Cruickshank 2010) . The patient's dentist should be informed of bisphosphonate treatment and provided with ONJ guidelines with the first referral. Nurses should also remind patients to ensure they inform their dentist of their treatment and to update their haematologist if dental work is required.
Nurses also should reinforce self-care measures such as good oral hygiene when taking bisphosphonates (Miceli et al 2011) .
Patients should have dental check-ups every six months during treatment (Dickinson et al 2009) . The risk of OJN increases when patients receive monthly IV treatment beyond twelve months, so decisions to continue or modify treatment should be made annually (Dickinson et al 2009) .
Early recognition of OJN and other skeletal events is essential. Clinic nurses play a key role educating patients on the role of bisphosphonate therapy in their treatment plan and providing ongoing support (Maxwell 2007) . Assessment at baseline and throughout treatment is necessary to ensure optimal care for patients (Maxwell 2007) . Asking patients to keep a diary and record pain scores, pain relief measures, changes in mobility, any new skeletal events, serum creatinine levels and adverse events is recommended (Maxwell, 2007) .
Renal complications
All myeloma patients either have renal complications or are at risk of developing renal complications . In addition, certain treatments and conditions may also contribute to myeloma patients' risk of renal complications (Box 3).
Time out 7
From your own experience of caring for myeloma patients, what drugs or conditions do you know of that can contribute to myeloma patients' risk of renal complications? Box 3. Drugs or conditions that may contribute to renal complications in myeloma  Aminoglycoside antibiotics  Co-morbidities (e.g. Diabetes, hypertension, increased age)  Dehydration  Hypercalcaemia  Non-steroidal anti-inflammatory agents including cyclooxygen-ase-2 inhibitors  Progressive disease or cast neuropathy (particularly light chains)  Radio-contrast dyes or IV contrast agents (e.g. for computed tomography scans)
Treating myeloma with novel agents can reduce tumour burden and therefore reduce the risk of renal complications. Moreover, evidence suggests that bortezomib-based chemotherapy may restore renal function is some patients with renal failure (Ludwig et al 2007) . However, because lenalidomide is excreted via the kidneys, dose reductions are recommended at the beginning of treatment in patients with moderate or severe renal impairment (Dimopoulos et al 2012) . In addition, managing hypercalcaemia with adequate hydration, cortiocosteroids and bisphosphonates will also reduce the risk of renal complications .
Dialysis is required if a patient's GFR (glomerular filtration rate) is critically low and patients require close monitoring to ensure early referral for dialysis if needed .
Specialist nurses play a unique role in early identification of renal complications and ensuring regular monitoring of serum calcium and creatine levels. In addition, all nurses need to advise patients regarding taking adequate fluids and avoiding certain medications such as those mentioned in Box 3 .
Key nursing role
Nurses play a key role in promoting quality of life for patients with myeloma. They act as patient advocates in providing education on the disease and the treatment choices available to patients, which allows informed and shared decision-making.
When older persons with cancer are included in decision making, they find it supportive and it helps maintain their autonomy (Hughes et al 2009) .
Myeloma is a complicated disease requiring patients to undergo numerous tests and treatments that brings them in contact with a variety of health personnel. Nurses can help patients navigate the hospital system by mapping out their treatment journey and ensuring ongoing assessment of disease and treatment related side effects.
Nurses also ensure co-ordination of supportive care strategies such as transfusions.
Effective communication is central to myeloma patients' care. Myeloma patients often feel isolated because of the 'unknown' nature of their illness (Kelly and Dowling 2011) and they need psychosocial support. Often older aged patients can assume a stoic approach to their illness and treatment but it is important that nurses regularly reassure them to talk about how they feel. Listening to patients takes time but the outcome of being heard can change the illness experience and promote resilience.
Listening also allows health care professionals to understand better the challenges patients face and is a fundamental skill in a therapeutic relationship. This latter point cannot be stressed enough; older people living with a diagnosis of cancer can experience extreme feelings of disempowerment when they hand over their trust to health care professionals (Hughes et al 2009) .
Being able to effectively respond to patients' questions and fears is an important nursing role. Patients' fears and worries are often revealed in their narratives shared through conversations with nurses. These narratives can provide nurses with important information that can be used to improve nursing care (Price 2011 
Conclusion
Patients with myeloma are typically living longer; therefore nurses need to also pay attention to preventing co-morbid conditions as well as managing treatment related issues (Bilotti et al 2011). Information and support for patients and their carers is essential if patients are to come to terms with their diagnosis and make informed decisions about treatments. Additionally it will enable them to understand the importance of compliance with treatment regimens that can sometimes be demanding. At a minimum, it is important for patients and their families to understand the disease and the aims and risks of treatment. They need to understand that although treatment is not curative, it will relieve symptoms, prolong survival and improve quality of life.
Development of an individualised care plan for each patient is useful. This care plan should consider co-morbidities and risk factors such as age, gender, medications and mobility levels (Miceli et al 2011) . An example of such a care plan is provided by Miceli et al (2011) . Such care plans not only allow the patient record blood results medications prescribed and emphasises patients' monitoring of self-care strategies.
Myeloma can be a lonely disease for patients and they value the support of others (Kelly and Dowling 2011) . Patients with myeloma should be aware of support networks in the community; whether these are specific to myeloma or in relation to cancer generally. There are also a number of specific support avenues including the International Myeloma Foundation (IMF), Myeloma UK, MyMyeloma Ireland and the
Myeloma Research Foundation (USA). (Box 4).
In conclusion, myeloma is an individual cancer affecting patients and carers in many physical, emotional and social ways. Information and support should therefore, if possible, be tailored to individual needs. Nurses play a central role in delivering and co-ordinating the information and support needed to ensure that the best possible quality of life is achieved for each patient living with a diagnosis of myeloma.
